Identification of a type III polyketide synthase involved in the biosynthesis of spirolaxine.
Spirolaxine is a natural product isolated from Sporotrichum laxum ATCC 15155, which has shown a variety of biological activities including promising anti-Helicobacter pylori property. To understand how this compound is biosynthesized, the genome of S. laxum was sequenced. Analysis of the genome sequence revealed two putative type III polyketide synthase (PKS) genes in this strain, Sl-pks1 and Sl-pks2, which are located adjacent to each other (~2.0 kb apart) in a tail-to-tail arrangement. Disruption of these two genes revealed that Sl-PKS2 is the dedicated PKS involved in the biosynthesis of spirolaxine. The intron-free Sl-pks2 gene was amplified from the cDNA of S. laxum and ligated into the expression vector pET28a for expression in Escherichia coli BL21-CodonPlus (DE3)-RIL. The major products of Sl-PKS2 in E. coli were characterized as alkylresorcinols that contain a C13-C17 saturated or unsaturated hydrocarbon side chain based on the spectral data. This enzyme was purified and reacted with malonyl-CoA and a series of fatty acyl-SNACs (C6-C10). Corresponding alkylresorcinols were formed from the decarboxylation of the synthesized tetraketide resorcylic acids, together with fatty acyl-primed triketide and tetraketide pyrones as byproducts. This work provides important information about the PKS involved in the biosynthesis of spirolaxine, which will facilitate further understanding and engineering of the biosynthetic pathway of this medicinally important molecule.